




















Swift	 assessment	 of	 evaporative	 cooling	 systems	has	become	a	necessity	 in	practical	 engineering	applications	 of	 this	 advanced	 technology.	This	paper	bypasses	details	 of	 the	performance	process	 and	pioneers	 in
developing	a	 statistical	model	 based	on	 the	multiple	 polynomial	 regression	 (MPR)	 to	predict	 the	performance	of	 a	 dew	point	 cooling	 (DPC)	 system.	Thousands	 of	 numerical	 and	experimental	 data	 are	 explored	and	 the













































































































































where,	 represents	 the	predicted	value	of	 the	dependent	variable	by	 regression	model	and	N	represents	 the	number	of	predicted	values.	Form	of	 the	equation	 (1)	must	be	 chosen	considering	 the	 selected	data	and	depending
on	their	relationship.	The	selected	MPR	employs	the	polynomial	equations	to	predict	the	dependent	variables.	The	general	form	of	the	linear	polynomial	equation	is:











































where	 is	pressure	drop,	 is	coefficient	of	local	resistance,	 is	coefficient	of	friction	resistance,	 is	hydraulic	diameter,	 is	density	and	 is	the	air	velocity.
2.2.2	Determination	of	the	operating	and	performance	parameters
It	 is	important	to	note	that	in	this	study	the	independent	variables	are	represented	by	operating	parameters	and	dependent	variables	are	represented	by	performance	parameters.	Seven	key	operating	parameters,	as	shown	in	Fig.	2,	and	 five

































No.	Of	discreet	values T	(°C) RH	(−) U	(m/s) ɸ	(−)
1 25 0.125 0.3 0.1
2 27.5 0.17 0.7 0.2
3 30 0.22 1.1 0.3
4 32.5 0.26 1.5 0.4
5 35 0.3 1.9 0.5
6 37.5 0.34 2.3 0.6
7 40 0.38 2.7 0.7
8 42.5 0.42 3 0.8
9 45 0.5 3.3 0.9
Table	4	Values	of	operating	parameters	in	the	validation	set.
alt-text:	Table	4
No.	Of	discreet	values T	(°C) RH	(−) U	(m/s) ɸ	(−)
1 26.25 0.14 0.5 0.15
2 28.75 0.19 0.9 0.25
3 31.25 0.24 1.3 0.35
4 33.75 0.28 1.7 0.45
5 36.25 0.32 2.1 0.55



















No.	Of	sets 1 2 3 4 5 6 7 8 9 10 11 12
Fig.	4	All	possible	operating	conditions	of	selected	discreet	operating	parameters.
alt-text:	Fig.	4
H(m) 1 1 1 1 2 2 2 2 3 3 3 3
Int(m) 0.004 0.004 0.008 0.008 0.004 0.004 0.008 0.008 0.004 0.004 0.008 0.008





























1st 2nd 3rd 4th 5th 6th 7th 8th 9th
Fig.	6	Influence	of	degrees	on	Metrics:	(a):	R2;	(b):	MRE;	(c):	MSE.
alt-text:	Fig.	6
Cooling	capacity	(W) 3197.36 1684.56 660.96 239.65 68.85 39.33 8.39 6.1 2.59
COP	(−) 4421.66 2814.83 1038.02 623.98 180.78 85.83 46.46 7.54 2.9
Pressure	drop	(Pa) 241.04 14.34 2.42 0.6 0.21 0.12 0.086 0.07 0.07
Dew	point	effectiveness	(%) 129.6 76.55 35.69 23.76 13.86 9.78 5.67 3.54 2.1






























m T RH U ɸ
n1,m n2,m n3,m n4,m
1 1 0 0 0
2 2 0 0 0
3 3 0 0 0






Geometric	set Performance	parameters m = 0 m = 1 m = 2 M = 494
Y β0 β1 β2 Βm β494
1 Qcooling 3.807e+04 −9.006e+03 9.193e+02 −5.059e+04
COP −2.354e+03 5.113e+0 −4.893e+01 −3.128e+03
1.298e+03 −2.627e+02 2.284e+01 −1.718e+02
3.483e+02 −8.201e+01 8.251e+00 −1.368e+01
−4.996e+01 1.133e+0 −1.124e+00 −9.738e+00
2 Qcooling 3.118e+03 1.048e+03 1.092e+02 −6.689e+04
COP −2.287e+03 5.186e+02 −5.254e+01 −4.727e+03
−1.661e+02 1.046e+02 −1.708e+0 5.501e+01
3.661e+02 −8.634e+01 8.701e+00 −7.692e+00
(12)











−3.839e+01 8.032e+00 −7.435e-01 −4.384e+00
3 Qcooling −4.378e+03 1.075e+03 −1.065e+02 −1.151e+05
COP −1.016e+03 2.057e+02 −1.946e+01 −7.906e+03
2.590e+02 −6.177e+01 6.359e+00 4.164e+01
2.652e+02 −6.249e+01 6.297e+00 −1.895e+01
−1.707e+01 3.785e+00 −3.788e-01 −2.939e+01
4 Qcooling −3.821e+02 −2.462e+02 8.092e+01 −2.372e+05
COP 2.903e+03 −6.294e+02 6.052e+01 −7.800e+03
3.051e+03 −7.324e+02 7.660e+01 2.071e+02
2.387e+02 −5.608e+01 5.630e+00 −1.610e+01
−1.453e+01 3.461e+00 −3.493e-01 −2.125e+01
5 Qcooling 1.351e+04 −3.454e+03 3.597e+02 8.692e+03
COP −6.549e+02 1.348e+02 −1.280e+01 −1.162e+03
1.026e+03 −2.475e+02 2.590e+01 3.402e+01
3.906e+02 −9.235e+01 9.328e+00 9.135e+00
2.461e+00 −7.326e-01 7.598e-02 2.712e+01
6 Qcooling −1.248e+04 1.512e+03 −9.795e+01 1.076e+05
COP −1.485e+02 1.117e+01 −4.411e-01 −2.809e+03
−2.296e+03 4.556e+02 −3.865e+01 9.069e+01
1.017e+02 −2.411e+01 2.298e+00 2.107e+01
−8.642e+00 1.014e+00 −4.549e-02 4.398e+01
7 Qcooling −1.278e+04 3.001e+03 −3.134e+02 −1.183e+05

























−4.816e+03 1.144e+03 −1.172e+02 −8.053e+01
3.157e+02 −7.450e+01 7.516e+00 −1.827e+01
−5.186e+00 1.160e+00 −1.229e-01 −2.137e+01
8 Qcooling −1.401e+04 3.315e+03 −3.284e+02 −2.136e+05
COP 1.377e+03 −2.511e+02 2.489e+01 −1.714e+03
2.640e+02 −3.346e+01 5.031e-01 7.573e+01
3.337e+02 −7.868e+01 7.944e+00 −2.812e+00
−1.621e+01 3.606e+00 −3.269e-01 2.961e+00
9 Qcooling 1.596e+04 −4.310e+03 4.504e+02 7.089e+04
COP 1.765e+02 −7.621e+01 1.014e+01 −3.743e+02
7.107e+03 −1.897e+03 2.157e+02 −6.753e+02
4.144e+02 −9.783e+01 9.872e+00 2.994e+01
2.766e+01 −7.527e+00 8.420e-01 6.029e+01
10 Qcooling −1.251e+04 8.453e+02 −3.641e+01 2.437e+05
COP −6.748e+02 1.053e+02 −6.987e+00 −1.935e+03
−6.303e+03 1.287e+03 −1.089e+02 −7.345e+02
4.235e+02 −1.009e+02 1.025e+01 4.747e+01
−3.157e+0 5.909e+00 −5.084e-0 8.068e+01
11 Qcooling −3.305e+04 8.131e+03 −8.888e+02 −9.191e+04
COP 5.614e+0 −1.372e+02 1.327e+01 −4.929e+03
6.201e+02 −1.663e+02 1.865e+01 −2.395e+01
3.404e+02 −8.030e+01 8.090e+00 −1.138e+01
2.566e+01 −5.993e+00 6.013e-0 −1.016e+01

























COP −1.318e+0 1.283e+02 −1.574e+01 1.845e+03
7.786e+03 −1.816e+03 1.850e+02 −1.772e+02
3.655e+02 −8.615e+01 8.692e+00 1.182e+01













No.	Of	discreet	values T	(°C) RH	(−) U	(m/s) ɸ	(−)
1 33.75 0.28 1.7 0.45
2 36.25 0.32 2.1 0.55
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Highlights
• A	multiple	polynomial	regression	model	for	a	dew	point	cooler	is	developed.
• The	statistical	model	explores	lots	of	numerical	and	experimental	data.
• Model	is	assessed	by	three	metrics	and	a	cross	validation.
• The	average	error	of	outputs	by	the	model	is	less	than	1.22%.
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